A 300 W Xe arc lamp (CEL-HXF300, Beijing CEAULIGHT Co. China) with an ultraviolet cutoff filter (λ ≥ 400 nm) was employed as the visible-light source. 50 ± 3 mg photocatalyst was firstly dispersed into 100 mL of 20 mg/L RhB aqueous solution.
Before irradiation, the solution was strongly stirred in the dark for 90 min, confirming adsorption-desorption equilibrium between photocatalyst and pollutant molecules. In the photocatalytic process, the solution temperature should be kept at about 3 ℃, avoiding the effect of heat treatment on the degradation. About 3 mL of the fluid solution was taken out of 10 min intervals. The photocatalyst should be separated through 8000 rpm centrifugation. The RhB concentration was measured by the UV-Visible spectrophotometer with the work wavelength of 554 nm.
S2. Photocatalytic performance for RhB degradation
The photocatalytic activity for RhB degradation was studied under visible-light illumination. In Figure S7a , the degradation efficiency of h/m-WO3 was higher than that of single m-WO3 and h-WO3, which was caused by effective separation of photoinduced electron-hole pairs in phase-junction. The photocatalytic activities of the Fe doped h/m-WO3 samples were further promoted, and the degradation ratio of 1.25Fe-h/m-WO3 particularly reached above 92 % after 40 min illumination. To further investigate the reaction kinetics, the equation S1 was adopted to build the pseudo-first order model for RhB degradation process. ln(c0/c) = -kt (S1)
where c0 and c were on behalf of the RhB concentrations at stating and time t, respectively, and k was corresponding on the pseudo-first order rate constant. The relevant rate constant k was got by the above method and summarized in Table S4 . The Catalytic cycling performance of 1.25Fe-h/m-WO3 for RhB degradation was studied. In Figure S8 , the photocatalytic activity for degradation decreased gently, and the degradation efficiency remained above 85 % in the 8 th cycling under visible light illumination. Combined with the XRD and XPS results after photocatalysis ( Figure S9 and S10), the crystal structure and surface chemical composition of 1.25Fe-h/m-WO3 after illumination did not change significantly, compared with that before illumination.
Moreover, on the basis of the ICP-AES results (Table S5) , the content of doped Fe distinctly decreased after 8 th cycling, which possibly caused the decline of photocatalytic activity.
According to result of controlled experiments ( Figure S11 ), the photocatalytic activity for RhB degradation obviously decreased at N2 atmosphere, which suggested that dissolved oxygen was crucial for RhB degradation. On the contrary, the photocatalytic activity increased with the addition of EDTA-Na2 (hole scavenger), which implied that photo-induced electrons were the main role for degradation activity. Additionally, the photocatalytic activity disappeared in the presence of KBrO3 (electron scavenger) and 4-benzoquinone (4-BQ, superoxide radical scavenger). Hence, superoxide free radical was absolutely critical for photocatalytic RhB degradation. 
